Imaging and identifying impurities in single-molecule FRET studies.
Single-molecule (sm) Förster (fluorescence) resonance energy transfer (FRET) is a spectroscopic technique in which the efficiency of energy transfer from donor to acceptor molecules is used to determine distances between molecules in the 30-80 Å range. Structural changes in biological molecules or relative motion between two interacting molecules can be detected by a change in FRET. To study the conformational changes of individual molecules over extended time periods, the molecules must be immobilized on a coated surface that allows highly specific tethering of DNA, RNA, or protein. Nevertheless, there are always some fluorescent impurities on the surface and, without experience in sm imaging, it is often difficult to distinguish molecules of interest from impurities. This protocol describes the use of an imaging buffer that enhances the photostability of cyanine dyes used for smFRET, with emphasis on distinguishing molecules of interest from impurities.